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* ABSTRACT IS AVAILABLE IN THE ALL AND IALL FORMATS* 
Motor and sensory functions are lost after spinal cord injury because 
neurons die or atrophy and axons fail to regenerate. Until fairly 
recently, it was believed that damaged neurons could not be replaced and 
injured axons could not regenerate, and, therefore, functions dependent 

injured neurons could not be recovered, We now know that damaged neurons 
can be rescued by providing therapeutic factors or replaced by grafting. 
In addition, the adult CNS contains a population of precursor cells with 

a 

potential to generate new neural cells, whose numbers and composition can 
be modified by extrinsic factors. The pioneering studies of Aguayo 
demonstrated that CNS axons could regenerate in the right environment. 
Subsequent studies have revealed the identity of some of the inhibitory 
molecules in myelin and scar tissue, and we now have a better 
understanding of how the CNS environment can be modified to become more 
permissive to regeneration. Axons that regenerate must find an 
appropriate 

target, but it may not be essential to reestablish the precise topography 
for some functions to be restored. There are now new and promising 
strategies for delivery of therapeutic genes to protect neurons and to 
stimulate regeneration. The ability to engineer cells by gene 
therapy combines the therapeutic values of cell transplantation 
and gene delivery. These remarkable developments from many disciplines 
have generated a new level of optimism in the search for a cure for CNS 
injury and in particular spinal cord injury. In this review, the 
authors summarize recent progress in these strategies and some of the 
challenges that remain in elucidating the most efficacious 
protocols for rescuing injured neurons, encouraging regeneration of their 
axons, and promoting recovery of function. 
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Journal; General Review 
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A review with 148 refs. Neurodegenerative diseases cost the 
economies of the developed world billions of dollars per annum. Given 
aging population profiles and the increasing extent of this 
problem, there has been a surge of interest in neural stem cells 
and in neural differentiation protocols that yield neural cells for 
therapeutic transplantation. Due to the oncogenic potential of stem 
cells, a better characterization of neural differentiation, including the 
identification of new neurotrophic factors, is required. Stem cell 
cultures undergoing synchronous in vitro neural differentiation provide a 
valuable resource for gene discovery. Novel tools such as microarrays 
promise to yield information regarding gene expression in stem cells. 
With the completion of the yeast, C. elegans, Drosophila, human, and 

genome projects, the functional characterization of genes using genetic 
and bioinf ormatic tools will aid in the identification of important 
regulators of neural differentiation. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Achieving regeneration in the central nervous system 
represents one of the greatest intellectual and practical 
challenges in neurobiology, and- yet it is an absolute requirement 
if spinal cord injury patients are to have any hope of recovery. The 
mission of the International Spinal Research Trust (ISRT), established in 
1980, is to raise money specifically for spinal research, with a view to 
ending the permanence of paralysis caused by spinal cord injury. This 
review summarises some of the major steps forward made in recent 
years in understanding the mechanisms involved in spinal cord injury and 
where these discoveries fit in with the ISRT ! s overall objectives. We 
review approaches aimed at (1) preventing immediate adverse 
reactions to injury such as neuronal death and scar formation; (2) 
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minimising inhib^^ry properties of the CNS environment and maximising 

the 



D^^ry properties of the CNS enviromne 
L of damaged neurons; (3) understanmn 



growth potential of damaged neurons; (3) understanding axonal guidance 
systems that will be required for directed outgrowth and functional 
reconnection; and (4) optimising the function of surviving systems. We 
also discuss 1 inf rastructural 1 prerequisites for applying knowledge 
gained 

through spinal research to the clinical condition, including basic 
scientific issues such as developing representative animal models of 
spinal cord injury and sensitive quantitative methods for assessing 
growth 

and functional restoration. In addition, we point out the importance of 
communication. The need to share knowledge between research groups is 
vital for advancing our understanding of injury and repair mechanisms. 
Equally important is the need for communication between basic scientists 
and clinicians which will be essential for what is the ultimate goal of 
the ISRT, the development of relevant treatment strategies that 
will prove beneficial to the spinal injured patient. 
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AB Neural transplantation may become an important treatment 

alternative for focal brain disorders. To date, the most successful 
grafts have been obtained in patients with Parkinson's disease. 
Completely normalized dopamine production and reduction of Parkinsonian 
symptoms have been demonstrated 10 years after grafting. However, the 
allogeneic donor tissue has to be obtained from induced abortions, and 
there are logistical difficulties, risks of infection, and 
ethical constraints limiting a wider clinical use. Xenograf ting is an 
alternative that could bridge these limitations if immunological 

rejection 

could be prevented. Pig embryonic neural tissue has been grafted to 
patients with Parkinson 1 s disease, but no functional benefits have 
clinically been proven so far. The immune reactions to neural xenografts 
were incompletely characterized at the time of these early clinical 
trials, and it is likely that the treatments used were 
insufficient and that the grafts were rejected. In this article 
we will review new experiments addressing the immune responses 
against porcine neural tissue grafted to the adult brain, including the 
role of antibodies, complement, natural killer (NK) cells, lymphocytes, 

as 

well as the effects of immunosuppressive drugs and donor tissue 
modifications . 
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AB A large number of crippling neurological condition^result from the loss 
of certain cell populations from the nervous system 
through disease or injury, and these cells are not intrinsically 

replaced. 

Mounting evidence now suggests that replacement of depleted cell 
populations by transplantation may be of functional benefit in many such 
diseases. A diverse range of cell populations is vulnerable, and the loss 
of specific populations results in circumscribed deficits in different 
conditions. This diversity presents a considerable challenge if 
cell replacement therapy is to become widely 

applicable in the clinical domain, because each condition has specific 

requirements for the phenotype, developmental stage, and number of cells 

required. An ideal cell for universal application in cell 

replacement therapy would possess several key 

properties: it would be highly proliferative, allowing the ex 

vivo production of large numbers of cells from minimal donor 

material; it would also remain immature and phenotypically plastic such 

that it could differentiate into appropriate neural and glial cell types 

on, or prior to, transplantation. Critically, both proliferation and 

differentiation would be controllable. This review considers 

some of the evidence that stem cells exist in the central nervous 

system and that they may possess characteristics that make them 

ideal for broad application in cell replacement 

therapy . 
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AB A review with 112 refs. The establishment and use of stable, 

engraftable, clonal, multipotent neural stem cell lines have recently 
added an exciting new dimension to strategies for cell 
replacement and gene transfer to the diseased mammalian CNS. 
These neural stem cell clones can serve as convenient, well-controlled 
models for the in vivo study of CNS development and regeneration; can 
constitute readily available, well-characterized, safe sources of 
graft material for the replacement of multiple types of 
degenerated neural cells; and can provide excellent vehicles for the 
transfer of genes encoding diffusible and non-diffusible factors directly 
to the CNS. By exploiting their basic biol . properties, these cells are 
be able to bypass restrictions imposed by the blood-brain barrier to 
deliver therapeutic gene products in a sustained, direct, and perhaps 
regulated fashion throughout the CNS ('either because they intrinsically 
produce these substances or because they have been genetically engineered 
ex vivo to do so) . Furthermore, although they may 

disseminate these gene products throughout the brain, they nevertheless 
restrict that distribution to only the CNS. In addn., they may replace 
dysfunctional neural cells in both a site-specific and more global manner 
(circumventing the concern that in many alternative gene transfer 
techniques "new" genetic information is supplied to "old" neural 
circuits, 

many of which may have degenerated) . Neural stem cell clones may be used 
for neurodegenerative conditions that occur both during development and 

in 



the mature brain^^In fact, they appear to be capaJ^e of altering their 
migration and diBprentiation in response to cert^B as yet unspecified 
signals elaborated during active neurodegeneration . Thus, these vehicles 
may overcome many of the limitations of viral and non-neural cellular 
vectors, as well as Pharmacol, and genetic interventions. A growing body 
of evidence has, indeed, affirmed the efficacy of a neural stem 
cell-based 

strategy for the replacement of defective or absent genes and cells, and 
has suggested that re-population of the diseased or injured CNS with such 
cells may promote both anatomical and behavioral recovery in animal 
models 

of neurodegenerative conditions. These recent expts. with clones of 
rodent neural progenitor and stem cells are bringing us rapidly closer to 
the challenge of repairing the CNS in genuine clin. settings 
using similarly well-characterized, fully controlled, multifaceted 
cellular tools of human origin. 
REFERENCE COUNT: 112 
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AB Dopamine (DA) deficiency is one of the primary lesions in the 
pathogenesis 

of Parkinson disease (PD) . Because of long-term toxicity of L-DOPA 
therapy, the grafting of fetal mesencephalic tissue containing 
dopamine neurons or homogeneous populations of DA neurons into striatum 
appears to be rational. Fetal tissue transplants have many 
problems which include legal (in some countries), ethical, paucity 
of tissue availability, heterogenicity of cell populations, and the 
presence of antigen-presenting cells that are responsible for rejection 



of 



allogeneic grafts. In order to resolve the above 
problems, we have established immortalized DA neurons from fetal 
rat mesencephalon by inserting the large T-antigen (LTa) gene of the SV40 
virus into the cells. A clone of DA neurons (IRB3AN27) was isolated, 
characterized, and tested in 6-hydroxydopamine ( 6-OHDA) -lesioned rats (a 
model of PD) . These cells divided with a doubling time of about 26 h, 
expressed the LTa gene, and contained the tyrosine hydroxylase and 
dopamine transporter proteins and their respective mRNAs , which became 
elevated upon differentiation. These cells were nontumorigenic and 
nonimmunogenic and improved the symptoms of neurological deficits 
(methamphetamine-induced rotation) in 6-OHDA-lesioned rats. The 
differentiated DA neurons were more effective than undifferentiated ones. 
These studies suggest that immortalized DA neurons generated in vitro by 



LTa gene inserti 
without fear of 



0' 



may be used in transplant ther. 

r formation or rejection. 
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Immortalized neural progenitor cells for CNS gene 
transfer and repair 
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A review with 58 ref s . Immortalized multipotent neural stem and 
progenitor cells have emerged as a highly convenient source of tissue for 
genetic manipulation and ex vivo gene transfer to the 

CNS. Recent studies show that these cells, which can be maintained and 
genetically transduced as cell lines in culture, can survive, integrate 
and differentiate into both neurons and glia after transplantation to the 
intact or damaged brain. Progenitors engineered to secrete trophic 
factors, or to produce neurotransmitter-related or metabolic enzymes can 
be made to repopulate diseased or injured brain areas, thus providing a 
new potential therapeutic tool for the blockade of neurodegenerative 
processes and reversal of behavioral deficits in aminal models of 
neurodegenerative diseases. With further tech. improvements, the use of 
immortalized neural progenitors may bring us closer to the 
challenging goal of targeted and effective CNS repair. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
At present, the aetiologies of many neurological and neurodegenerative 
diseases are unknown. However, emergence of a better understanding of 
these diseases, at both cellular and molecular levels, opens up the 
possibility of replacement therapies. The presence of the 
blood-brain barrier complicates the delivery of molecules to the central 
nervous system. Numerous attempts have been made to 

bypass this barrier either by delivering the drugs directly into the 

or by transplanting cells to produce the missing molecules in situ. This 
review explores several methods for delivering bioactive molecules 
into the CNS, including the use of permeabilizers, osmotic pumps, slow 
polymer release systems and transplantation of cells with or without the 
use of the encapsulation technology. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB The transplantation of cells that secrete neuroactive substances with 

analgesic properties into the CNS is a novel method that 
challenges current approaches in treating chronic pain. This 
review covers pre-clinical and clinical studies from both 

allogeneic and xenogeneic sources. One cell source that has been utilized 
successfully is the adrenal chromaffin cell, since such cells 
constitutively release catecholamines, opioid peptides, and neurotrophic 
factors; release can be augmented with nicotine. Other graft 
sources include AtT-20 and B-16 cell lines which release enkephalins and 
catecholamines, respectively. For grafting in rodents, adrenal medullary 
tissue pieces are transplanted to the subarachnoid space. Chromaffin cell 
transplants can decrease pain sensitivity in normal rats using 
standard acute pain tests (paw-pinch, hot-plate, and tail-flick) . In 
addition, transplants can restore normal pain thresholds in 
rodent models of chronic pain (formalin, adjuvant-induced arthritis, and 
sciatic-nerve tie) which closely similate the pathologies of human 
chronic 

pain conditions. Xenografts have been studied due to concerns that future 
application for human pain may be limited by donor availability. Despite 
immune Privileges of the CNS, xenografts require at least short-term 
immunosuppression to obtain a viable graft. Cell encapsulation 
is one method of sustaining a xenograft (in rat and human hosts) while 
circumventing the need for immunosuppression. Clinical studies have been 
initiated for terminal cancer patients with promising results as assessed 
by markedly reduced narcotic intake, visual analog scale ratings, and 
increased CSF levels of catecholamines and met-enkephalin . 
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AB For more than eighty years, insulin injection has been the only 
treatment option for all type I and many type II diabetic " 
individuals. Whole pancreas transplantation has been a successful 

approach 

for some patients, but is a difficult and complex 

operation. Recently, it was demonstrated that a glucocorticoid-f ree 
immunosuppressive regimen led to remarkably successful islet 
transplantation. However, both pancreas and islet cell transplantation 

are 

limited by the tremendous shortage of cadaveric pancreases that are 
available for transplantation. Therefore, a major goal of diabetes 
research is to generate an unlimited source of cells exhibiting 
glucose-responsive insulin secretion that can be used for 
transplantation, 

ideally without the need for systemic immunosuppression. The focus of 

this 

review is on how gene therapy can be used in 

beta cell replacement strategies. Gene transfer to 

beta cells as well as recent advances in beta cell growth and development 
will be discussed. 
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^ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
Motor and sensory functions are lost after spinal cord injury because 
neurons die or atrophy and axons fail to regenerate. Until fairly 
recently, it was believed that damaged neurons could not be replaced and 
injured axons could not regenerate, and, therefore, functions dependent 
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injured neurons could not be recovered, We now know that damaged neurons 
can be rescued t^kroviding therapeutic factors o^keplaced by grafting. 
In addition, the^Bult CNS contains a population i^precursor cells with 



potential to generate new neural cells, whose numbers and composition can 
be modified by extrinsic factors. The pioneering studies of Aguayo 
demonstrated that CNS axons could regenerate in the right environment. 
Subsequent studies have revealed the identity of some of the inhibitory 
molecules in myelin and scar tissue, and we now have a better 
understanding of how the CNS environment can be modified to become more 
permissive to regeneration. Axons that regenerate must find an 
appropriate 

target, but it may not be essential to reestablish the precise topography 
for some functions to be restored. There are now new and promising 
strategies for delivery of therapeutic genes to protect neurons and to 
stimulate regeneration. The ability to engineer cells by gene 
therapy combines the therapeutic values of cell transplantation 
and gene delivery. These remarkable developments from many disciplines 
have generated a new level of optimism in the search for a cure for CNS 
injury and in particular spinal cord injury. In this review, the 
authors summarize recent progress in these strategies and some of the 
challenges that remain in elucidating the most efficacious 
protocols for rescuing injured neurons, encouraging regeneration of their 
axons, and promoting recovery of function. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Telomerization, the process of immortalization of normal cells by 

expression of telomerase reverse transcriptase (TERT) , could be of great 
use in biomedicine if the process allows cells to retain their normal 
properties and does not promote neoplastic transformation. In this 
article, we review the data on the potential uses of telomerized 
cells in ex vivo gene therapy, and 

discuss the issue of the potential risks of the use of this technology. 

We 

present preliminary data on the transplantation of telomerized bovine 
adrenocortical cells in the rat brain. Like other cell types, 
adrenocortical cells may be engineered to secrete desirable gene 
products . 

Currently, problems of immune rejection limit the usefulness of 
this potential therapy. We discuss future improvements in this 
cell transplantation system that could address these questions. 



Telomerization, by removing the senescence barrier to unlimited cell 
proliferation, w£| greatly aid the genetic modifi^tion of cells in 

order 

to solve the issue of immune rejection and other problems. 



L17 ANSWER 4 OF 6 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 
CORPORATE SOURCE: 



SOURCE : 
Drugs : 



CAPLUS COPYRIGHT 2001 ACS 
2000:659299 CAPLUS 
133:358784 

Gene therapy of neurodegenerative 
and demyelinating diseases 
Tenenbaum, Liliane 

Laboratory of Experimental Neurosurgery Institut de 
Recherche Interdisciplinaire en Biologie Humaine et 
Nucleaire Universite Libre de Bruxelles, Brussels, 
B-1070, Belg. 

NATO Sci. Ser., Ser. A (2000), 323 (Targeting of 



PUBLISHER: 
DOCUMENT TYPE 
LANGUAGE : 
AB 



Strategies for Gene Constructs and Delivery) , 53-68 
CODEN: NASAF2; ISSN: 1387-6686 
IOS Press 

Journal; General Review 
English 

A review with 74 refs. Neurodegenerative diseases (NDD) such as 
Parkinson's disease (PD), Alzheimer disease, amyotrophic lateral 
sclerosis 

(ALS) and Huntington's disease (HD) are characterized by neuronal cell 
death. Demyelinating diseases (DMD) such as multiple sclerosis (MS) or 
Charcot-Marie-Tooth (CMT) disease are characterized by degeneration of 
oligodendrocytes (the myelin- forming cells of the central nervous 
system) or Schwann cells (the myelin-f orming cells of the 
peripheral nervous system) . Current therapies 

only provide symptomatic amelioration and are not curative. Neuroscience 
research has led to the identification of genes involved in neuronal or 
myelin- forming cell differentiation, death and survival and in some cases 
in genetic forms of these diseases. Even when the initial cause of 
degeneration is unknown, nervous system recovery can 
be promoted by cell replacement or gene delivery. 

Candidate genes are those protecting or rescuing degenerating cells 
(involving antiapoptotic genes, genes coding for trophic factors, 
antioxidant enzymes, etc..) or coding for compensatory enzymes. Various 
animal models mimicking neurodegenerative or demyelinating diseases have 
been developed and consist in e.g. inducing specific cell death either by 
injection of toxins directly in the central nervous 
system or by systemic administration. When available, mutant or 
transgenic mice can also be used. Gene delivery includes direct in vivo 
delivery using recombinant viruses or DNA complexed with non 
viral vectors such as liposomes, polyethylene-imine, etc.. and ex 
vivo gene delivery using heterologous or allogenous 

genetically-modified cells transplanted in the damaged area. Examples 
covering various animal models and therapeutic strategies will be given, 
with the aim to illustrate specific advantages and disadvantages of viral 
and non-viral vectors in clin. relevant situations. 
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A review with 112 refs. The establishment and use of stable, 
engraftable, clonal, multipotent neural stem cell lines have recently 
added an exciting new dimension to strategies for cell 
replacement and gene transfer to the diseased mammalian CNS. 
These neural stem cell clones can serve as convenient, well-controlled 
models for the in vivo study of CNS development and regeneration; can 
constitute readily available, well-characterized, safe sources of 
graft material for the replacement of multiple types of 
degenerated neural cells; and can provide excellent vehicles for the 
transfer of genes encoding diffusible and non-diffusible factors directly 
to the CNS. By exploiting their basic biol. properties, these cells are 
be able to bypass restrictions imposed by the blood-brain barrier to 
deliver therapeutic gene products in a sustained, direct, and perhaps 
regulated fashion throughout the CNS (either because they intrinsically 
produce these substances or because they have been genetically engineered 
ex vivo to do so) . Furthermore, although they may 

disseminate these gene products throughout the brain, they nevertheless 
restrict that distribution to only the CNS. In addn., they may replace 
dysfunctional neural cells in both a site-specific and more global manner 
(circumventing the concern that in many alternative gene transfer 
techniques "new" genetic information is supplied to "old" neural 
circuits, 

many of which may have degenerated) . Neural stem cell clones may be used 
for neurodegenerative conditions that occur both during development and 

in 

the mature brain. In fact, they appear to be capable of altering their 
migration and differentiation in response to certain as yet unspecified 
signals elaborated during active neurodegeneration. Thus, these vehicles 
may overcome many of the limitations of viral and non-neural cellular 
vectors, as well as pharmacol. and genetic interventions. A growing body 
of evidence has, indeed, affirmed the efficacy of a neural stem 
cell-based 

strategy for the replacement of defective or absent genes and cells, and 
has suggested that re-population of the diseased or injured CNS with such 
cells may promote both anatomical and behavioral recovery in animal 
models 

of neurodegenerative conditions. These recent expts. with clones of 
rodent neural progenitor and stem cells are bringing us rapidly closer to 
the challenge of repairing the CNS in genuine clin. settings 
using similarly well-characterized, fully controlled, multifaceted 
cellular tools of human origin. 
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AB A review with 58 refs. Immortalized multipotent neural stem and 

progenitor cells have emerged as a highly convenient source of tissue for 
genetic manipulation and ex vivo gene transfer to the 

CNS. Recent studies show that these cells, which can be maintained and 
genetically transduced as cell lines in culture, can survive, integrate 
and differentiate into both neurons and glia after transplantation to the 
intact or damaged brain. Progenitors engineered to secrete trophic 
factors, or to produce neurotransmitter-related or metabolic enzymes can 
be made to repopulate diseased or injured brain areas, thus providing a 
new potential therapeutic tool for the blockade of neurodegenerative 
processes and reversal of behavioral deficits in aminal models of 
neurodegenerative diseases. With further tech. improvements, the use of 
immortalized neural progenitors may bring us closer to the 
challenging goal of targeted and effective CNS repair. 



